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FIGURE 10 


GENERAL 
METHOD 


( ^~STArT^ )- S1 
VIBRATING STRUCTURE 


-S2 


OPTICALLY SENSING 
VIBRATION FROM 
STRUCTURE 


— S3 


DETERMINING WHETHER 

FAULT EXISTS IN 
STRUCTURE BASED ON 
OPTICALLY-SENSED 
VIBRATION 
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END ^-S5 


FIGURE 11A 
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FROM STEP S1 OF FIG. 1 
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PLACING AN OBJECT(S) IN 
PROXIMITY TO A STRUCTURE 



DRIVING A VEHICLE OVER THE 
OBJECT(S) TO VIBRATE THE 
STRUCTURE 




c 


— S2 


TO STEP S3 OF FIG. 1 


ED 


FIGURE 11B 


FROM STEP S1 OF FIG. 10 
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POSITIONING VIBRATOR ON 
GROUND IN PROXIMITY TO 
STRUCTURE 
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VIBRATING GROUND WITH 
VIBRATOR TO VIBRATE 
STRUCTURE 




TO STEP S3 OF FIG. 10 


FIGURE 11C 


FROM STEP S1 OF FIG. 10 




GENERATING DETONATION SIGNAL 


S1 


DETONATING EXPLOSIVE BASED ON 
DETONATION SIGNAL TO PRODUCE 
EXPLOSION TO VIBRATE STRUCTURE 


- S2 


TO STEP S3 OF FIG. 10 
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FIGURE 11D 
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FROM STEP S1 OF FIG. 10 


GENERATING SOUND SIGNAL — S1 


AMPLIFYING SOUND SIGNAL — S2 


CONVERTING AMPLIFIED SOUND 
SIGNAL INTO SONIC WAVES TO 
VIBRATE STRUCTURE 
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TO STEP S3 OF FIG. 10 
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FIGURE 11E 


FROM STEP S1 OF FIG. 10 
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POSITION HELICOPTER IN 
PROXIMITY TO STRUCTURE 
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r 

VIBRATE STRUCTURE WITH NOISE 
FROM HELICOPTER 
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S2 


TO STEP S3 OF FIG. 10 


FIGURE 11F 
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FROM STEP S1 OF FIG. 1 


ID 


APPLYING FORCE TO STRUCTURE 
TO VIBRATE STRUCTURE 


FIGURE 12 


FROM STEP S2 OF FIG. 1 


GENERATING LASER BEAM 

- S1 

1 
▼ 


DIRECTING LASER BEAM AT 
STRUCTURE 

-S2 
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SENSING LASER BEAM FROM 
STRUCTURE 

—S3 
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DETECTING WAVELENGTH AND/OR 
FREQUENCY SHIFT IN RECEIVED 
LASER BEAM 

-S4 
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DETERMINING PEAK VELOCITY 
AND/OR DISPLACEMENT OF 
VIBRATION OF STRUCTURE BASED 
ON DETECTED SHIFT 

- S5 
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GENERATING VIBRATION SIGNAL 
INDICATING PEAK VELOCITY AND/ 
OR DISPLACEMENT OF VIBRATION 
OF STRUCTURE 

-S6 



FIGURE 13A 

( FROM STEP S3 OF FIG. 10 ^) 
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RECEIVE VIBRATION SIGNAL 



RETRIEVE THRESHOLD DATA 



COMPARE VIBRATION SIGNAL 
WITH THRESHOLD DATA 



S5- 


GENERATE FAULT SIGNAL TO 

INDICATE FAULT EXISTS AT 
PORTION OF STRUCTURE FROM 
WHICH VIBRATION SIGNAL WAS 
RECEIVED 



( TO END IN STEP S5 OF FIG. 10 ^ 


FIGURE 13B 
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FROM STEP S3 OF FIG. 10 


RECEIVE FIRST VIBRATION SIGNAL FROM 
FIRST PORTION OF STRUCTURE HAVING 
STRUCTURE ELEMENT 


-S1 


RECEIVE SECOND VIBRATION SIGNAL 
FROM AT LEAST ONE SECOND PORTION OF 
STRUCTURE OF SIMILAR STRUCTURE 
ELEMENT TO FIRST PORTION OF 
STRUCTURE 


-S2 


COMPARE FIRST AND SECOND VIBRATION 
SIGNALS 


RETRIEVE THRESHOLD DATA 


FIRST AND SECOND 
' VIBRATION SIGNALS DIFFER BY " 
AMOUNT GREATER THAN 
THRESHOLD DATA? 


-S5 


GENERATE FAULT SIGNAL 
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YES 


REPEAT FOR NEXT 
^VIBRATION SIGNALS'? 
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NO 


FIGURE 14 

METHOD FOR 
DETERMINING 
WHETHER FAULT S2" 

EXISTS IN 
STRUCTURE USING 
BASE LINE DATA 


1- ^ START ^ 


VIBRATING STRUCTURE 


OPTICALLY SENSING VIBRATIONS AT SPACED 
PORTIONS OF STRUCTURE TO PRODUCE A 
FIRST SET OF VIBRATION DATA READINGS 


S4- 


se- 


STORING BASE LINE DATA FROM FIRST SET 
OF VIBRATION DATA READINGS FOR 
RESPECTIVE SPACED PORTIONS OF 
STRUCTURE 
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VIBRATING STRUCTURE 
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OPTICALLY SENSING VIBRATIONS AT SPACED 
PORTIONS OF STRUCTURE 
TO PRODUCE SECOND SET OF VIBRATION DATA 
READINGS 


S7- 


STORING BASE LINE DATA FROM SECOND SET 

OF VIBRATION DATA READINGS FOR 
RESPECTIVE SPACED POINTS OF STRUCTURE 


COMPARING VIBRATION DATA READINGS OF 
SECOND SET WITH CORRESPONDING VIBRATION 
DATA READINGS OF FIRST SET CONSTITUTING 
BASE LINE DATA TO GENERATE COMPARISON 
RESULT DATA 
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DETERMINING EXISTENCE AND POSITION OF 
FAULT IN STRUCTURE BASED ON 
COMPARISON RESULT DATA 
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